Protective effect of planarian DJ-1 against 6-hydroxydopamine-induced neurotoxicity.
DJ-1/PARK7 has multiple functions as an antioxidant, an oncogene, and a molecular chaperone in vertebrates, and loss-of-function mutations in DJ-1 cause early onset of Parkinson's disease. However, the function of invertebrate DJ-1 remains unknown. In order to investigate the function of planarian DJ-1, we isolated the planarian DJ-1 gene Dugesia japonica DJ-1 (DjDJ-1) and analyzed its expression and function. In situ hybridization analysis revealed that DjDJ-1 mRNA was expressed throughout the body, including the central nervous system, cells surrounding the pharynx, and stem cells. Planarian DjDJ-1 protein exhibited antioxidant function, similar to human DJ-1, as evidenced by the fact that recombinant DjDJ-1 protein reduced reactive oxygen species and protected human neuroblastoma SH-SY5Y cells from cell death. In addition, dopaminergic neurons in DjDJ-1(RNAi) planarians became susceptible to 6-hydroxydopamine, a dopaminergic neurotoxin. These results suggest that planarians have a DJ-1 ortholog, which has conserved antioxidant and neuroprotective functions.